
 February 27, 2006

Peter Van Alyea
Redwood Oil Company
50 Professional Center Drive
Rohnert Park, CA 94928

Ground Water Monitoring Report, December 2005/
Operations and Maintenance Report
Redwood Oil Service Station
1100 Bennett Valley Road
Santa Rosa, California
ECM Project #98-511-14 

Dear Mr. Van Alyea:

This report provides the results of the quarterly ground water monitoring at the Redwood Oil
Service Station located at 1100 Bennett Valley Road in Santa Rosa, California (Figure 1,
Appendix A).  Also included is the summery of operations and maintenance activities for the
Ground Water Extraction (GWE) system operating at the site for the time period between
October 27, 2005 and January 18, 2006.

Ground Water Monitoring

On December 13 and 14, 2005, ECM personnel visited the site.  Ground water elevations were
measured and ground water samples were collected from the thirteen conventional monitoring
wells (MW-4 through MW-14, MW-16, and MW-17) and each of the four sample ports in the
multi-level monitoring well (MW-15).  Ground water elevation was also measured in piezometer
PZ-1, and a water sample was collected from the domestic well located at 1020 Bennett Valley
Road.  The well locations are provided on Figure 2 (Appendix A). 

Depth to water was measured in each of the monitoring wells.  Wells were also checked for the
presence of free-phase hydrocarbons.  Free-phase hydrocarbons were not observed in any of the
wells.  Wellheads and well vaults were observed to be in good condition.  Water level data is
provided in Table 1 (Appendix B) and a ground water elevation contour map is included as
Figure 2 (Appendix A).

The ground water samples were forwarded under chain of custody record to Friedman and Bruya
Inc. of Seattle, Washington for analysis.  Analytical results for ground water are included in
Table 2 (Appendix B).  Ground water samples were collected in accordance with ECM Standard
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Operating Procedure - Ground Water Sampling (Appendix E).  The chain of custody document
and laboratory analytical reports are included as Appendix C.  Water sampling data sheets are
included in Appendix D.  Purge water and decon rinseate were transferred to the ground water
remediation system holding tank for treatment and permitted discharge.

Gasoline, diesel, BTEX constituents, and MTBE have been detected consistently in samples from
site monitoring wells.  Analytical results for this sampling event were typical of previous results. 
Ground water flow was to the west at an approximate gradient of 0.02 ft/ft.  Ground water
gradient at the site is influenced by the ground water extraction system.  Influence of the system
can be seen on Figure 2 (Appendix A).

Wells MW-4 through MW-7 represent the most impacted area of the site due to their proximity
to the former USTs.  Contaminant concentrations were relatively high in the samples from wells
MW-4, MW-6 and MW-7.  The concentrations were typical of previous sampling events.  Well
MW-5 represents the most highly impacted area of the site.  Samples from well MW-5 have
consistently been heavily impacted with gasoline, diesel, BTEX compounds, and the oxygenates
MTBE and TBA.  Samples collected during the December 2005 event were consistent with
historical results.  The oxygenate TAME was also detected in the sample from MW-5 at a lower
concentration that was consistent with previous samples.  

Wells MW-8 and MW-9 are located downgradient of the site, to the southeast and south,
respectively.  Contaminant concentrations for samples from MW-8 and MW-9 have typically
been low or below detection limits.  Contaminant concentrations in the samples collected during
the December 2005 were consistent with historical results.  Low concentrations of BTEX
compounds and very low concentrations of MTBE were detected in the samples from MW-8 and
MW-9.  No gasoline or diesel were detected in either sample. 

Wells MW-10, MW-11, and MW-12 are located downgradient, to the west of the site. 
Analytical results for samples from MW-10 and MW-11 have consistently been low or below
detection limits for all contaminants of concern.  Contaminant concentrations in the samples
from MW-10 and MW-11 were consistent with previous results.  BTEX compounds and MTBE
were detected in both samples.  Gasoline and diesel were not detected in either sample.

Contamination in samples from MW-12 has fluctuated from high concentrations to
concentrations below detection limits.  The sample collected during this event contained low
concentrations of MTBE and BTEX compounds.  No other analytes were detected in the sample. 
There is no apparent correlation between ground water elevation and contaminant concentration
in well MW-12.

Well MW-13 is located cross-gradient, to the north of the site.  Results for this quarter were
consistent with results of previous samples from MW-13.  Gasoline and BTEX compounds were
detected in the sample from MW-13.  A low concentration of MTBE was also detected in the
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ECM, 2000, Air Sparge Investigation Report, 1100 Bennett Valley Road, Santa Rosa, California,
1

September 13, 2000, 2 pages and 1 attachment.

sample.  No diesel was detected in the sample.

Well MW-14 is located downgradient, to the west of the site.  Concentrations of gasoline, diesel,
and BTEX compounds detected in samples from MW-14 have typically been moderate to high. 
Oxygenates have been detected at lower concentrations.  Results for the December sampling
event were moderate and consistent with historical results.

Well MW-15 is installed to a depth of 150 ft bgs and contains four sample ports (30 - 40 ft, 60 -
70 ft, 83 - 93 ft, and 140 - 150 ft).  Well MW-15 was installed in April, 2005 and has been
sampled quarterly since installation.  Since monitoring began, analytical results for samples
collected from the 140 - 150 ft port have been similar to results for samples from the 30 - 40 ft
port.  Ground water elevations measured in the two ports have also been similar.  An on-site
evaluation of the well, combined with consistent historical sample results, indicates
communication between the 30 - 40 ft sample port and the 140 - 150 ft sample port.  All data
collected from these sample ports is assumed to be invalid.  There is no indication that the 60 -
70 ft sample port or the 83 - 93 ft sample port have been affected.  However, the entire well is
considered compromised and all data is considered unreliable.

Wells MW-16 and MW-17 were installed in April, 2005 to evaluate groundwater in the 30 - 40 ft
zone downgradient of the site.  Low concentrations of BTEX compounds have been detected in
samples from MW-16 and MW-17 collected during the first four monitoring events, including
the December 2005 event.  No diesel has been detected in any of the samples.  Gasoline was
detected in the samples from MW-16 collected in June and December of 2005. Gasoline was
detected in the sample from MW-17 collected during June of 2005.  MTBE has been detected in
each sample collected from MW-16 and MW-17.

A domestic well at 1020 Bennett Valley Road was sampled on December 14, 2005.  No analytes
were detected in the sample.

Remedial System Operation

An air sparge (AS) system was formerly operational at the site.  A summary report describing the
AS system was submitted in July 2000.   The AS system became operational on July 18, 20001

and was deactivated during the third quarter of 2004.  A ground water extraction (GWE) system
is currently operational at the site.  A summary report describing the GWE system installation
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ECM, 2004, Groundwater Extraction System Installation Report, 1100 Bennett Valley, Santa
2

Rosa, California, March 12, 2004, 6 pages and 6 attachments.

was submitted in March 2004.   The GWE system became operational on December 5, 2003. 2

After repairs and modifications the system was permanently activated on February 23, 2004.

On September 11, 2004, free product was detected in the system holding tank and the system was
deactivated.  The system was reconfigured to process free product under permit by the Santa
Rosa Fire Department.  Upon permit approval, the remediation system was reactivated on July 5,
2005 and has operated continuously since activation, with downtime for routine maintenance and
system evaluation.  Layout of the treatment system pad is shown in Figure 4 (Appendix A).

Analytic laboratory reports for treatment system influent samples are included in Appendix C. 
Operation and maintenance field notes are presented in Appendix D.

GWE System Operation

The GWE system extracts ground water from three wells (EX-1, EX-2, and EX-3, Figure 3,
Appendix A).  EX-1 is 4 inches in diameter and 31 ft in depth.  EX-2 and EX-3 are 6 inches in
diameter and 40 ft in depth.  Each well contains a top-loading pump which is 5 ft in length and
set approximately 0.5 ft from the bottom of each well.  Between October 27, 2005 and January
18, 2006, a total of 840,704 gallons of ground water were extracted by the system.  Flow rate for
the system between October 27, 2005 and January 18, 2006 varied from 0.0 to 12.3 gallons per
minute (GPM).  Since initial activation, the GWE system has extracted approximately 3,300,000
gallons of ground water.  Table 4 (Appendix B) provides complete influent analytical results for
the system.  Table 5 (Appendix B) provides flow totalizer readings for the GWE system. 

GWE System Performance Evaluation

System performance may be measured by quantity of hydrocarbons removed.  Since
hydrocarbons have a very low solubility in water, mass of hydrocarbons removed by a ground
water extraction system is typically low relative to the quantity of hydrocarbons sorbed to soil. 
Another measure of system performance is the system’s ability to control the offsite migration of
impacted groundwater

Between October 27, 2005 and January 18, 2006, a total of 840,704 gallons of ground water were
extracted by the system (Table 5, Appendix B).  Hydrocarbon removal is calculated using the
influent concentrations provided in Table 4 (Appendix B).  Influent stream samples were
collected for the fourth quarter of 2005 on October 3.  Influent samples were collected for the
first quarter of 2006 on January 11.  The concentrations of gasoline in the influent samples were
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19,000 parts per billion (ppb) and 6,500 ppb, respectively.  Diesel was not detected in either
sample, though hydrocarbons (C8-C18), possible gasoline compounds in the TPH-diesel range,
were detected at 2,000 ppb in the October 3 sample and 610 ppb in the January 11 sample. 
Assuming the influent stream samples collected on October 3, 2005 and January 11, 2005 are
representative of the period between October 27, 2005 and January 18, 2006, then the mass of
hydrocarbon removed by the GWE system during the quarter is approximately 50 kg. 
Cumulative totals for hydrocarbon removal are provided in Table 5 and Graph 1, Appendix B.

Water level measurements are collected from thirteen conventional monitoring wells (MW-4
through MW-14, MW-16, and MW-17) and one piezometer (PZ-1) on a quarterly basis.  Water
level measurements were collected from the eleven monitoring wells and one piezometer on
December 14, 2005.  Water level measurements in monitoring wells and piezometer are used to
evaluate GWE system performance in terms of drawdown and plume migration control.  Figure 2
(Appendix A) shows ground water elevation in monitoring wells for December 14, 2005, and
shows ground water elevation contours based on the measurements collected.  It is inferred from
the measurements that the extraction system is effectively preventing off-site migration.

Thank you for the opportunity to provide services to Redwood Oil Company.  Please call if you
have any questions.

Sincerely, 
ECM Group

David Hazard
Environmental Scientist

Chris Bramer
Professional Engineer #C048846

Attachments: A - Figures
B - Tables
C - Chain of Custody Document and Lab Analytical Reports
D - Water Sampling Data Sheets
E - Standard Operating Procedure

cc: Joan Fleck, North Coast Regional Water Quality Control Board
C1:ECMQMs\51104QMSep05
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Figure 1. Site Location Map – Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

Base map ref:  Thomas Bros.
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Figure 2.	 Monitoring Well Locations and Ground Water Elevation Contour Map - December 14, 2005 - Redwood Oil Service Station #106, 1100 Bennett Valley Road,
	 Santa Rosa, California
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Figure 3.	 Remediation System Layout - Redwood Oil Service Station #106, 1100 Bennett Valley Road, Santa Rosa, California 
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 5.95 159.20
1/4/1999 7.12 158.03

3/10/1999 4.37 160.78
10/1/1999 7.73 157.42

1/5/2000 8.70 156.45
3/29/2000 4.88 160.27
7/11/2000 7.60 157.55
9/29/2000 8.11 157.04
12/7/2000 8.52 156.63

3/6/2001 6.60 158.55
6/21/2001 7.05 158.10
9/18/2001 8.47 156.68

12/19/2001 7.05 158.10
3/20/2002 4.50 163.21
6/20/2002 6.18 161.53 Surveyed for EDF compliance.
9/20/2002 7.68 160.03

12/31/2002 3.42 164.29
3/25/2003 4.80 162.91

7/1/2003 5.76 161.95
10/2/2003 7.61 160.10
12/9/2003 7.80 159.91

3/2/2004 4.12 163.59
6/8/2004 7.00 160.71

6/28/2004 7.37 160.34
9/9/2004 8.71 159.00

12/28/2004 7.84 159.87
3/29/2005 3.60 164.11
6/27/2005 5.24 162.47
9/27/2005 8.51 159.20

12/14/2005 8.70 159.01

0-4MW-4

167.71

5-20 4-20165.15
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 7.62 157.60
1/4/1999 7.61 157.61

3/10/1999 4.29 160.93
10/1/1999 8.70 156.52

1/5/2000 9.28 155.94
3/29/2000 5.27 159.95
7/11/2000 7.47 157.75
9/29/2000 9.05 156.17
12/7/2000 8.04 157.18

3/6/2001 5.40 159.82
6/21/2001 7.95 157.27
9/18/2001 9.45 155.77

12/19/2001 5.60 159.62
3/20/2002 4.85 162.94
6/20/2002 7.21 160.58 Surveyed for EDF compliance.
9/20/2002 9.01 158.78

12/31/2002 4.35 163.44
3/25/2003 5.15 162.64

7/1/2003 7.00 160.79
10/2/2003 9.00 158.79
12/9/2003 8.60 159.19

3/2/2004 4.58 163.21
6/8/2004 8.18 159.61

6/28/2004 9.09 158.70
9/9/2004 10.32 157.47

12/28/2004 7.19 160.60
3/29/2005 4.10 163.69
6/27/2005 6.43 161.36
9/27/2005 10.32 157.47

12/14/2005 9.52 158.27

MW-5

167.79

5-20 4-20 0-4165.22

165.22

Page 2 of 11



Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 8.50 154.99
1/4/1999 7.88 155.61

3/10/1999 3.97 159.52
10/1/1999 9.65 153.84

1/5/2000 9.70 153.79
3/29/2000 5.91 157.58

7/13/001 --- --- Monitoring well was inaccessable 
9/29/2000 9.73 153.76

12/7/001 --- --- Monitoring well was inaccessable 
3/6/2001 4.37 159.12

6/21/2001 8.52 154.97
9/18/2001 10.12 153.37

12/19/2001 9.93 153.56
3/20/2002 5.29 161.23 Surveyed for EDF compliance.
6/20/2002 7.95 158.57
9/20/2002 9.91 156.61

12/31/2002 3.89 162.63
3/25/2003 5.59 160.93

7/1/2003 7.58 158.94
10/2/2003 9.70 156.82
12/9/2003 8.70 157.82

3/2/2004 5.21 161.31
6/8/2004 8.51 158.01

6/28/2004 9.93 156.59
9/9/2004 11.04 155.48

12/28/2004 -- -- Monitoring well was inaccessable 
3/29/2005 3.64 162.88
6/27/2005 6.85 159.67
9/27/2005 10.87 155.65

12/14/2005 9.66 156.86

0-4MW-6

166.52

5-20 4-20163.49
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 8.81 154.52
1/4/1999 7.18 156.15

3/10/1999 4.40 158.93
10/1/1999 8.31 155.02

1/5/2000 8.79 154.54
3/29/2000 4.96 158.37
7/11/2000 7.11 156.22
9/29/2000 8.68 154.65
12/7/2000 8.31 155.02

3/6/2001 4.62 158.71
6/21/2001 7.70 155.63
9/18/2001 9.17 154.16

12/19/2001 4.96 158.37
3/20/2002 --- --- Resurveyed for EDF compliance. Monitoring well 

was inaccessable.
6/20/2002 7.00 160.01
9/20/2002 8.81 158.20

12/31/2002 4.17 162.84
3/25/2003 5.00 162.01

7/1/2003 6.92 160.09
10/2/2003 8.70 158.31
12/9/2003 8.24 158.77

3/2/2004 5.61 161.40
6/8/2004 8.12 158.89

6/28/2004 9.29 157.72
9/9/2004 10.34 156.67

12/28/2004 6.02 160.99
3/29/2005 4.02 162.99
6/27/2005 6.30 160.71
9/27/2005 11.42 155.59

12/14/2005 10.42 156.59

4-20 0-4MW-7

167.01

5-20163.33
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

9/18/1998 6.00 158.37
1/4/1999 7.84 156.53

3/10/1999 2.41 161.96
10/1/1999 7.29 157.08

1/5/2000 7.57 156.80
3/29/2000 3.52 160.85
7/11/2000 5.71 158.66
9/29/2000 7.42 156.95
12/7/2000 7.00 157.37

3/6/2001 3.08 161.29
6/21/2001 6.22 158.15
9/18/2001 7.87 156.50

12/19/2001 3.45 160.92
3/20/2002 3.10 163.83 Surveyed for EDF compliance.
6/20/2002 5.48 161.45
9/20/2002 7.30 159.63

12/31/2002 2.99 163.94
3/25/2003 3.29 163.64

7/1/2003 5.20 161.73
10/2/2003 7.21 159.72
12/9/2003 6.67 160.26

3/2/2004 2.38 164.55
6/8/2004 6.27 160.66

6/28/2004 6.91 160.02
9/9/2004 8.15 158.78

12/28/2004 5.28 161.65
3/29/2005 2.60 164.33
6/27/2005 4.84 162.09
9/27/2005 7.88 159.05

12/14/2005 7.01 159.92

MW-8

166.93

5-20 4-20 0-4164.37
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

7/11/2000 6.28 156.44
9/29/2000 7.75 154.97
12/7/2000 7.30 155.42

3/6/2001 4.34 158.38
6/21/2001 6.95 155.77
9/18/2001 8.25 154.47

12/19/2001 4.66 158.06
3/20/2002 4.70 161.70 Surveyed for EDF compliance.
6/20/2002 6.41 159.99
9/20/2002 7.92 158.48

12/31/2002 3.75 162.65
3/25/2003 5.71 160.69

7/1/2003 6.20 160.20
10/2/2003 7.30 159.10
12/9/2003 6.78 159.62

3/2/2004 4.39 162.01
6/8/2004 7.10 159.30

6/28/2004 7.66 158.74
9/9/2004 8.77 157.63

12/28/2004 4.66 161.74
3/29/2005 4.05 162.35
6/27/2005 5.69 160.71
9/27/2005 8.49 157.91

12/14/2005 7.49 158.91

7/11/2000 8.50 153.73
9/29/2000 10.07 152.16
12/7/2000 9.47 152.76

3/6/2001 4.61 157.62
6/21/2001 9.00 153.23
9/18/2001 10.50 151.73

12/19/2001 5.10 157.13
3/20/2002 5.75 160.16 Surveyed for EDF compliance.
6/20/2002 8.45 157.46
9/20/2002 10.28 155.63

MW-10

2-4

165.91

5-20 4-20 2-4162.23

MW-9 162.72

166.40

5-20 4-20
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

12/31/2002 3.53 162.38
3/25/2003 6.10 159.81

7/1/2003 8.12 157.79
10/2/2003 10.10 155.81
12/9/2003 8.70 157.21

3/2/2004 4.55 161.36
6/8/2004 8.73 157.18

6/28/2004 9.34 156.57
9/9/2004 10.41 155.50

12/28/2004 4.74 161.17
3/29/2005 3.71 162.20
6/27/2005 7.29 158.62
9/27/2005 10.52 155.39

12/14/2005 9.15 156.76

7/11/2000 8.36 154.50
9/29/2000 9.96 152.90
12/7/2000 9.37 153.49

3/6/2001 4.65 158.21
6/21/2001 8.78 154.08
9/18/2001 10.31 152.55

12/19/2001 5.20 157.66
3/20/2002 5.65 160.89 Surveyed for EDF compliance.
6/20/2002 8.27 158.27
9/20/2002 10.21 156.33

12/31/2002 4.11 162.43
3/25/2003 5.98 160.56

7/1/2003 7.94 158.60
10/2/2003 10.00 156.54
12/9/2003 8.86 157.68

3/2/2004 5.14 161.40
6/8/2004 8.75 157.79

6/28/2004 9.88 156.66
9/9/2004 10.98 155.56

12/28/2004 6.28 160.26

MW-11

166.54

5-20 4-20

MW-10 cont 165.91 5-20 2-4

2-4162.86

4-20
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

3/29/2005 3.95 162.59
6/27/2005 7.29 159.25
9/27/2005 10.82 155.72

12/14/2005 9.60 156.94

7/11/2000 8.49 154.37
9/29/2000 10.04 152.82
12/7/2000 --- --- Monitoring well was inaccessable 

3/6/2001 --- --- Monitoring well was inaccessable 
6/21/2001 9.04 153.82
9/18/2001 10.46 152.40

12/19/2001 7.30 155.56
3/20/2002 5.81 160.75 Surveyed for EDF compliance.
6/20/2002 8.48 158.08
9/20/2002 10.35 156.21

12/31/2002 --- --- Monitoring well was inaccessable 
3/25/2003 6.06 160.50

7/1/2003 8.12 158.44
10/2/2003 10.18 156.38
12/9/2003 9.03 157.53

3/2/2004 5.09 161.47
6/8/2004 8.96 157.60

6/28/2004 9.91 156.65
9/9/2004 11.06 155.50

12/28/2004 6.34 160.22
3/29/2005 4.06 162.50
6/27/2005 7.39 159.17
9/27/2005 10.91 155.65

12/14/2005 9.75 156.81

MW-11 cont. 166.54 5-20 4-20

5-20 4-20 2-4MW-12

166.56

162.86

2-4
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

7/11/2000 9.63 154.51
9/29/2000 10.61 153.53
12/7/2000 10.07 154.07

3/6/2001 5.22 158.92
6/21/2001 9.37 154.77
9/18/2001 11.00 153.14

12/19/2001 5.72 158.42
3/20/2002 5.97 161.85 Surveyed for EDF compliance.
6/20/2002 8.67 159.15
9/20/2002 10.67 157.15

12/31/2002 4.80 163.02
3/25/2003 6.22 161.60

7/1/2003 8.21 159.61
10/2/2003 10.44 157.38
12/9/2003 9.50 158.32

3/2/2004 6.19 161.63
6/8/2004 9.32 158.50

6/28/2004 10.98 156.84
9/9/2004 12.11 155.71

12/28/2004 7.46 160.36
3/29/2005 4.41 163.41
6/27/2005 7.59 160.23
9/27/2005 11.80 156.02

12/14/2005 10.72 157.10

3/20/2002 5.90 161.07 Surveyed for EDF compliance.
6/20/2002 8.58 158.39
9/20/2002 10.51 156.46

12/31/2002 4.53 162.44
3/25/2003 6.23 160.74

7/1/2003 8.17 158.80
10/2/2003 10.29 156.68
12/9/2003 9.19 157.78

3/2/2004 5.62 161.35
6/8/2004 9.08 157.89

167.82

5-20 4-20 2-4

MW-14 166.97 5-20 4-20

MW-13 164.14

0-4
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

6/28/2004 10.34 156.63
9/9/2004 11.47 155.50

12/28/2004 6.74 160.23
3/29/2005 4.26 162.71
6/27/2005 7.51 159.46
9/27/2005 11.30 155.67

12/14/2005 10.09 156.88

5/4/2005 8.02 160.07 Surveyed for EDF compliance.
6/27/2005 8.01 160.08
9/27/2005 12.42 155.67

12/14/2005 10.73 157.36

5/4/2005 7.68 160.41 Surveyed for EDF compliance.
6/27/2005 8.23 159.86
9/27/2005 12.38 155.71

12/14/2005 11.23 156.86

5/4/2005 7.95 160.14 Surveyed for EDF compliance.
6/27/2005 8.52 159.57
9/27/2005 11.81 156.28

12/14/2005 10.95 157.14

5/4/2005 8.03 160.06 Surveyed for EDF compliance.
6/27/2005 8.03 160.06
9/27/2005 12.40 155.69

12/14/2005 10.75 157.34

71 - 82

MW-15 @ 140' 168.09 140 - 150 139 - 150 94 - 139

MW-15 @ 83' 168.09 83 - 93 82 - 94

0-4

MW-15 @ 30' 168.09 30 - 40 29 - 41 0 - 29

5-20 4-20

MW-15 @ 60' 168.09 60 - 70 41 - 5959 - 71

MW-14 cont. 166.97
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Table 1. Monitoring Well Survey Data, Well Construction Details, and Depth to Ground Water -  1100 Bennett Valley Road, Santa Rosa, California

Well ID Date TOC (Ft,msl) DTW 
(Ft)

GWE 
(Ft,msl)

Screen 
Interval

Sand Pack 
Interval

Bentonite 
Interval

Notes

5/4/2005 7.04 159.92 Surveyed for EDF compliance.
6/27/2005 7.52 159.44
9/27/2005 11.21 155.75

12/14/2005 10.55 156.41

5/4/2005 6.98 160.22 Surveyed for EDF compliance.
6/27/2005 7.48 159.72
9/27/2005 13.54 153.66

12/14/2005 12.22 154.98

3/2/2004 11.56 156.67 Surveyed for EDF compliance.
6/8/2004 10.42 157.81

6/28/2004 15.27 152.96
9/9/2004 16.38 151.85

9/27/2005 15.29 152.94
12/14/2005 15.23 153.00

Explanation: ft = feet
msl = Mean Sea Level
DTW = Depth to Water
GWE = Ground Water Elevation

0 - 29

MW-17 167.20 30 - 40 29 - 40 0 - 29

MW-16 166.96 30 - 40 29 - 40

0-4PZ-1 168.23 5-20 4-20
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

9/18/1998 87,000 16,000 8,500 8,200 1,900 7,700 5,900
1/4/1999 79,000 <1,000 13,000 7,500 1,800 8,800 7,800

3/10/1999 44,000 <50 7,700 4,400 970 4,100 3,600
6/30/1999 17,000 270 2,200 300 490 800 3,000 Sample was flagged. See analytical report for details 
10/1/1999 --- --- --- -- -- -- --- Monitoring well now on semi annual sampling 

1/5/2000 32,000 <50 8,600 770 1,100 2,500 6,000
3/29/2000 64,000 3,200 9,500 7,400 1,700 6,100 9,000 Sample was flagged. See analytical report for details 
7/11/2000 14,000 790 4,300 130 680 420 5,100 Sample was flagged. See analytical report for details 
9/29/2000 19,000 <50 3,100 210 570 470 3,900
12/7/2000 41,000 <50 3,600 1,700 260 1,400 1,300

3/6/2001 25,000 <50 4,300 4,100 420 2,100 860
6/21/2001 720 160 140 18 28 12 340
9/18/2001 3,900 710 1,100 190 120 340 730

12/19/2001 21,000 1,200 5,000 3,200 710 1,800 1,500
3/20/2002 <50 <250 <1 <1 <1 <1 200
6/20/2002 150 <50 21 5 4 7 87
9/20/2002 720 120 34 3.8 3.5 7.1 720

12/31/2002 1,300 <50 200 95 22 82 77
3/25/2003 380 <125 120 30 7 27 3

7/1/2003 450 <50 160 62 14 54 10
10/2/2003 400 50 140 37 9 31 2
12/9/2003 1,000 64 290 100 26 113 47

3/2/2004 650 <50 190 84 21 82 49
6/8/2004 <25 260 <0.5 <0.5 <0.5 <1 <1

9/14/2004 950 55 120 46 16 67 37
12/28/2004 4,400 310 2,200 39 49 73 1,300

3/29/2005 3,800 200 350 150 65 320 180
6/27/2005 430 <50 2.0 3.1 1 0.5 130
9/27/2005 3,000 190 440 65 47 85 111

12/14/2005 2,300 <50 310 44 25 73 130

Well ID Sample Date

MW-4
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

9/18/1998 160,000 39,000 33,000 20,000 4,000 20,000 15,000
1/4/1999 160,000 <50 31,000 22,000 3,100 16,000 8,400

3/10/1999 190,000 230 34,000 13,000 3,500 15,000 6,800 Sample was flagged. See analytical report for details 
6/30/1999 130,000 1,700 22,000 15,000 2,500 12,000 4,900 Sample was flagged. See analytical report for details 
10/1/1999 --- --- --- --- -- --- --- Monitoring well on semi annual sampling 

1/5/2000 170,000 <50 38,000 23,000 3,000 16,000 8,000
3/29/2000 130,000 5,000 17,000 9,300 3,500 12,000 6,500 Sample was flagged. See analytical report for details 
7/11/2000 190,000 29,000 33,000 21,000 2,800 13,000 6,500 Sample was flagged. See analytical report for details 
9/29/2000 260,000 <50 28,000 25,000 3,700 18,000 7,700
12/7/2000 250,000 <50 21,000 13,000 2,200 12,000 6,500

3/6/2001 96,000 <50 54,000 12,000 2,100 9,500 2,300
6/21/2001 90,000 6,500 23,000 12,000 2,400 11,000 6,200
9/18/2001 88,000 3,100 23,000 12,000 3,000 14,000 3,600

12/19/2001 84,000 5,100 25,000 9,600 2,800 12,000 3,300
3/20/2002 43,000 6,200 19,000 7,300 1,900 9,800 2,200
6/20/2002 94,000 7,800 28,000 11,000 2,200 8,600 3,200
9/20/2002 120,000 3,700 30,000 14,000 3,300 15,000 3,000

12/31/2002 110,000 10,000 23,000 9,500 3,000 11,000 2,400
3/25/2003 83,000 7,800 26,000 8,000 2,800 11,200 1,600

7/1/2003 62,000 5,300 33,000 11,000 3,300 13,000 2,200
10/2/2003 90,000 8,000 31,000 10,000 3,300 13,100 2,500
12/9/2003 110,000 6,700 29,000 8,800 3,100 13,000 1,600

3/2/2004 120,000 8,600 38,000 11,000 4,000 13,700 1,000
6/8/2004 81,000 5,500 31,000 8,100 2,900 10,000 1,300

9/14/2004 97,000 8,700 27,000 7,100 3,100 11,600 1,100
12/28/2004 68,000 12,000 17,000 2,400 2,800 12,000 660

3/29/2005 120,000 5,000 28,000 6,200 3,200 11,200 720
6/27/2005 120,000 4,900 30,000 7,000 3,200 11,800 620
9/27/2005 120,000 4,600 29,000 5,700 3,800 12,500 540

12/14/2005 110,000 4,800 24,000 3,700 2,800 9,900 490

MW-5
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

9/18/1998 49,000 8,000 10,000 3,200 1,600 5,200 10 Sample was flagged. See analytical report for details 
1/4/1999 11,000 <50 5,900 360 730 800 180

3/10/1999 18,000 190 2,800 330 77 930 91
6/30/1999 23,000 150 7,000 400 480 770 120 Sample was flagged. See analytical report for details 
10/1/1999 18,000 640 6,300 78 370 190 <250 Sample was flagged. See analytical report for details 

1/5/2000 22,000 <50 8,500 110 350 330 260
3/29/2000 15,000 1,200 4,200 380 290 460 <50 Sample was flagged. See analytical report for details 
7/13/2000 15,000 2,300 3,100 180 400 1,300 <13 Sample was flagged. See analytical report for details 
9/29/2000 33,000 <50 9,800 120 530 760 610

12/7/008 --- --- --- --- --- --- --- Well was inaccessible 
3/6/2001 43,000 <50 30,000 1,300 760 1,300 120

6/21/2001 44,000 1,700 18,000 810 1,500 1,800 <1,250
9/18/2001 25,000 960 11,000 240 810 780 <1,000

12/19/2001 27,000 750 12,000 360 510 480 790
3/20/2002 20,000 1,400 16,000 1,300 980 1,310 810
6/20/2002 23,000 750 11,000 350 540 330 960
9/20/2002 <50,000 570 12,000 <500 510 <1,000 1,500

12/31/2002 21,000 440 8,200 270 340 340 2,300
3/25/2003 32,000 1,900 14,000 1,100 900 1,170 1,000

7/1/2003 19,000 960 14,000 440 550 414 1,400
10/2/2003 21,000 1,200 12,000 130 450 163 1,900
12/9/2003 3,300 190 1,500 18 44 24 280

3/2/2004 840 <50 500 38 40 42 47
6/8/2004 1,000 110 500 <5 55 11 <10

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 1
12/28/2004 --- --- --- --- --- --- --- Well was inaccessible.

3/29/2005 6,300 700 1,200       160 180 379 29
6/27/2005 6,000 270 1,400       90 220 375 28
9/27/2005 1,400 100 290          15 77 116 3.1

12/14/2005 520 <50 120          29 17 32 170

MW-6
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

9/18/1998 <50 3,000 <0.5 <0.5 <0.5 <1.0 <1 Sample was flagged. See analytical report for details 
1/4/1999 4,200 <50 1,900 81 160 280 35

3/10/1999 9,800 <50 <0.50 70 150 390 18
6/30/1999 13,000 78 3,000 320 320 670 <125
10/1/1999 7,800 2,600 2,700 140 220 420 <100 Sample was flagged. See analytical report for details 

1/5/2000 14,000 <50 4,500 120 300 650 <50
3/29/2000 14,000 360 4,100 94 360 220 <50 Sample was flagged. See analytical report for details 
7/11/2000 8,500 560 3,000 53 270 220 12 Sample was flagged. See analytical report for details 
9/29/2000 15,000 <50 3,700 41 290 360 <25
12/7/2000 7,000 <50 1,300 83 160 280 <25

3/6/2001 13,000 1,200 4,600 110 510 850 <2.0
6/21/2001 12,000 660 2,800 95 350 590 <500
9/18/2001 2,600 140 1,000 36 85 110 <50

12/19/2001 9,300 600 3,800 76 450 370 <50
3/20/2002 — — — — — — --- Well was inaccessible.
6/20/2002 6,800 730 2,600 34 270 112 <20
9/20/2002 14,000 330 4,800 <125 500 540 7.7

12/31/2002 9,300 770 2,600 70 240 300 5
3/25/2003 3,600 470 1,600 10 120 28 41

7/1/2003 600 52 200 18 22 34 49
10/2/2003 3,200 480 1,600 23 130 176 31
12/9/2003 16,000 170 390 17 24 45 24

3/2/2004 4,100 330 1,300 9 47 29 17
6/8/2004 2,000 110 860 16 47 46 <10

9/14/2004 5,000 110 980 23 84 58.8 6
12/28/2004 6,000 920 1,800 27 68 61.1 3.7

3/29/2005 1,600 100 350 5 22 8 2
6/28/2005 840 <50 180 11 18 17 1.7
9/27/2005 2,300 62 670 17 41 30.4 1.4

12/14/2005 3,400 <50 1,500 50 64 59 3.1 Lab noted benzene result may be biased high.

MW-7
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

9/18/1998 <50 <50 3 1 <0.5 <1.0 <1
1/4/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0

3/10/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
6/30/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
10/1/1999 <50 <50 <0.5 <0.5 <0.5 1.2 <5.0

1/5/2000 220 <50 7.1 0.7 0.5 1.7 <2.0
3/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
7/11/2000 76 <50 4.6 <0.5 <0.5 0.5 <0.5
9/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
12/7/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5

3/6/2001 <50 <50 2.8 <0.5 <0.5 <0.5 <2.0
6/21/2001 <50 52 6 2.3 1.1 2.6 <5.0
9/18/2001 <50 <50 <0.5 0.62 <0.5 <0.5 <5.0

12/19/2001 51 84 6 0.8 0.9 2.6 <5
3/20/2002 <50 <50 <1 <1 <1 <1 <1
6/20/2002 78 <50 18 5 4 7 4
9/20/2002 <50 <50 <0.5 <0.5 <0.5 <1 <5

12/31/2002 61 200 13 2.2 2.1 4.6 <1
3/25/2003 55 <50 16 3 1 5 <1

7/1/2003 <50 <50 11 2 2 4 <1
10/2/2003 <50 <50 <1 <1 <1 <1 <1
12/9/2003 71 <50 10 5 2 8 <1

3/2/2004 69 <50 5 13 2 13 1
6/8/2004 <25 <50 <0.5 0.6 <0.5 <1 <1

9/14/2004 <50 <50 3.3 1.4 0.7 3 <0.5
12/28/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5

3/29/2005 <100 <50 3.1 <0.5 0.5 <1.5 1.9
6/27/2005 590 <50 100 47 16 61 2.8
9/27/2005 <100 <50 4.9 3.9 1.9 9.1 1.0

12/14/2005 <100 <50 20 7.1 1.4 5.3 0.7

MW-8
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

7/11/2000 92 <50 6.4 <0.5 1.2 1 <0.5
9/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
12/7/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5

3/6/2001 <50 <50 1.1 <0.5 <0.5 <0.5 <2.0
6/21/2001 67 <50 0.61 0.53 <0.5 <0.5 <5.0
9/18/2001 <50 <50 1.4 0.63 <0.5 <0.5 <5.0

12/19/2001 <50 <50 4.7 0.74 0.66 1.9 <5
3/20/2002 110 <50 35 8 4 7 <1
6/20/2002 99 <50 25 5 5 8 5
9/20/2002 <50 <50 18 0.8 1.5 <1 <5

12/31/2002 54 220 11 3.4 1.9 5.1 <1
3/25/2003 57 <50 15 4 2 6 <1

7/1/2003 63 <50 24 4 3 7 <1
10/2/2003 <50 <50 12 <1 <1 <1 <1
12/9/2003 53 <50 6 6 2 9 <1

3/2/2004 83 <50 6 15 2 15 1
6/8/2004 <25 <50 <0.5 0.6 <0.5 <1 <1

9/14/2004 <50 <50 2 3 1.2 5.9 <0.5
12/28/2004 <50 <50 <0.5 <5 <0.5 <1.0 <0.5

3/29/2005 <100 <50 0.9 <0.5 <0.5 <1.5 <0.5
6/28/2005 100 <50 7.1 4.7 2.1 7.7 <0.5
9/27/2005 <100 <50 2.5 3.7 1.9 9.1 <0.5

12/14/2005 <100 <50 12 9.5 1.1 6.0 0.7

MW-9
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

7/11/2000 <50 <50 1.5 <0.5 <0.5 <0.5 8.1
9/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 12
12/7/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 13

3/6/2001 110 <50 20 1.2 0.82 0.75 12
6/21/2001 57 <50 6.3 1.5 0.78 1.2 34
9/18/2001 59 <50 7 1.1 0.6 1.2 39

12/19/2001 60 80 7.5 0.68 0.56 1 47
3/20/2002 82 <250 23 7 3 7 26
6/20/2002 150 <50 47 7 6 8 60
9/20/2002 380 <50 160 2.7 12 11 66

12/31/2002 140 <50 37 3.9 2.5 5.6 64
3/25/2003 110 <50 38 6 3 8 63

7/1/2003 77 <50 29 4 3 7 71
10/2/2003 58 <50 29 <1 <1 <1 110
12/9/2003 67 <50 8 8 2 10 96

3/2/2004 82 <50 6 13 2 14 83
6/8/2004 35 <50 <0.5 0.5 <0.5 <1 54

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 35
12/28/2004 <50 <50 44 <0.5 <0.5 0.89 <0.5

3/29/2005 <100 <50 3.1 1.0 1.1 1.7 29
6/28/2005 100 <50 8.1 5.5 2.2 8.3 41
9/27/2005 110 <50 3.6 7.8 2.5 15.3 33

12/14/2005 <100 <50 18 14 1.2 6.4 42

MW-10
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

7/11/2000 3,000 770 260 48 8.3 550 12 Sample was flagged. See analytical report for details 
9/29/2000 8,500 <50 1,400 9.6 280 760 33
12/7/2000 3,300 <50 340 6.9 70 240 <2.5

3/6/2001 540 <50 220 2.5 2.7 7.8 <2.0
6/21/2001 930 170 250 9.1 41 44 <25
9/18/2001 1,200 160 290 12 83 120 <25

12/19/2001 140 140 34 1.5 2.4 3.6 <5
3/20/2002 <50 <50 <1 <1 <1 <1 <1
6/20/2002 140 <50 37 5 5 7 6
9/20/2002 64 <50 32 1.2 1.9 1.3 <5

12/31/2002 53 <50 17 2.9 1.9 4.4 <1
3/25/2003 97 <125 29 5 2 8 <1

7/1/2003 51 <50 16 3 2 7 <1
10/2/2003 <50 <50 15 <1 <1 <1 <1
12/9/2003 69 <50 8 8 2 10 <1

3/2/2004 92 <50 8 15 3 15 1
6/8/2004 <25 <50 1.1 <0.5 <0.5 <1 <1

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5
12/28/2004 <50 <50 3 <5.0 0.69 1 <0.5

3/29/2005 <100 <50 2.3 0.6 0.7 1.1 <0.5
6/28/2005 <100 <50 6.5 4.6 1.9 7.3 <0.5
9/27/2005 <100 <50 2.6 6.6 2.2 13.2 <0.5

12/14/2005 <100 <50 14 11 1.2 6.1 0.9

MW-11
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

7/11/2000 3,400 340 710 46 78 70 3.3 Sample was flagged. See analytical report for details 
9/29/2000 3,500 <50 1,100 8.8 100 4.2 4.7
12/7/2000 --- --- --- --- --- --- --- Well was inaccessible.

3/6/2001 --- --- --- --- --- --- --- Well was inaccessible.
6/21/2001 620 84 210 4 8 <2.5 <25
9/18/2001 76 <50 17 1.6 0.99 2.1 11

12/19/2001 88 97 23 1.7 1.3 2.6 22
3/20/2002 540 <50 170 12 8 12 8
6/20/2002 320 62 92 8 7 8 14
9/20/2002 <250 — 76 <2.5 3.4 <5 36

12/31/2002 — — — — — — --- Well was inaccessible.
3/25/2003 1,600 100 540 15 50 15 8

7/1/2003 2,100 120 680 21 110 24 6
10/2/2003 150 <50 57 <1 1 <1 27
12/9/2003 340 <50 87 10 3 12 14

3/2/2004 1,100 69 270 20 6 21 7
6/8/2004 47 <50 <0.5 <0.5 <0.5 <1 1.5

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 2
12/28/2004 <50 80 <0.5 <0.5 <0.5 <1.5 <0.5

3/29/2005 580 <50 90 3.1 13 7.7 0.6
6/28/2005 1,700      <50 460 12 58 13.2 0.9
9/27/2005 1,800      <50 330 17 9.1 27 1.6

12/14/2005 <100 <50 14 9.9 1.1 6.1 2.3

MW-12
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

8/8/2000 53,000 <50 3,700 5,600 1,400 7,200 ND
9/29/2000 11,000 <50 890 350 900 800 <5.0
12/7/2000 1,200 <50 170 7.5 7.7 26 <2.5

3/6/2001 1,000 <50 480 30 19 110 <2.0
6/21/2001 750 110 260 10 20 14 <25
9/18/2001 1,700 160 520 110 65 110 <50

12/19/2001 6,500 98 570 380 130 720 <5
3/20/2002 210 <250 34 2 <1 6 <1
6/20/2002 420 <250 130 63 15 46 10
9/20/2002 100 <50 36 1.5 4 2.2 <5

12/31/2002 2,600 320 410 170 84 240 <1
3/25/2003 270 <125 160 32 18 42 <1

7/1/2003 220 <50 58 15 8 23 <1
10/2/2003 410 <50 120 23 22 49 <1
12/9/2003 490 <50 100 12 15 47 <1

3/2/2004 530 <50 140 40 12 49 2
6/8/2004 47 <50 9.8 <0.5 0.7 <1 <1

9/14/2004 540 <50 99 15 13 28.9 <0.5
12/28/2004 110 <50 45 <0.5 <0.5 0.92 <0.5

3/29/2005 110 <50 22 1.3 2.2 2.8 <0.5
6/28/2005 1,700      <50 640 42 74 150 <0.5
9/27/2005 160         <50 19 7.5 4.0 15.3 <0.5

12/14/2005 120         <50 25 11 2.2 8.7 0.8

MW-13
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

3/20/2002 8,100 2,300 200 20 2 1,700 6
6/20/2002 530 <50 100 19 15 27 52
9/20/2002 720 98 180 29 19 34 75

12/31/2002 900 96 130 58 22 55 140
3/25/2003 590 <125 160 50 21 35 63

7/1/2003 220 <50 68 11 7 15 52
10/2/2003 460 740 1,500 190 250 370 25
12/9/2003 220 <50 53 8 8 13 22

3/2/2004 2,700 200 1,300 8 180 19 7
6/8/2004 160 110 43 4.4 7.4 7.3 <1

9/14/2004 <500 <50 41 3.1 6.5 7.5 <0.5
12/28/2004 1,100      360 460 4.9 24 5.5 <0.5

3/29/2005 3,400      240 940 76 82 73 0.6
6/28/2005 450         <50 72 25 13 32.1 0.8
9/27/2005 310         <50 58 8.2 8.3 17.4 <0.5

12/14/2005 260         <50 71 13 5.6 9.6 0.7

5/4/2005 110,000  250,000 21,000 19,000 1,000 5,700 22,000
6/27/2005 100,000  320,000 22,000 22,000 940 5,400 23,000
9/27/2005 77,000    160,000 20,000 18,000 590 3,500 23,000

12/13/2005 69,000    70,000 18,000 12,000 530 3,200 20,000

5/4/2005 920         <50 190 140 9.2 48 59
6/27/2005 1,900      <50 470 450 26 120 33
9/27/2005 63,000    200,000 12,000 9,300 500 2,900 20,000

12/13/2005 2,800      <50 760 490 24 122 140

5/4/2005 3,400      <50 580 780 43 210 7.3
6/27/2005 8,300      <50 1,900 1,500 99 440 68
9/27/2005 17,000    90 7,200 7,300 290 1,630 280

12/13/2005 7,300      60 1,800 1,200 87 430 120

MW-15 @ 
83'

MW-14

MW-15 @ 
30'

MW-15 @ 
60'
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

5/4/2005 100,000  230,000 20,000 18,000 920 5,200 19,000
6/27/2005 93,000    240,000 20,000 20,000 1,100 5,300 20,000
9/27/2005 77,000    190,000 19,000 17,000 590 3,500 22,000

12/13/2005 73,000    73,000 23,000 16,000 820 4,800 22,000

5/3/2005 <100 <50 1.1 1.0 1.0 4.2 120
6/27/2005 460         <50 80 37 12 44 83
9/27/2005 <100 <50 5.0 5.3 2.7 12.7 41

12/14/2005 120         <50 30 16 1.7 8.3 27

5/3/2005 <100 <50 0.6 0.7 0.9 3.7 32
6/28/2005 110         <50 15 8.8 2.7 11.4 35
9/27/2005 <100 <50 2.3 4.8 2.2 11.5 4.5

12/14/2005 <100 <50 21 13 1.4 7.3 3.9

6/30/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
10/1/1999 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0

1/5/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
2/8/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0

3/28/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
4/21/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
5/26/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
6/26/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
7/21/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
8/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
9/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
10/3/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
12/7/2000 140 <50 <0.5 0.58 <0.5 1.3 2 Sample was flagged. See analytical report for details 

12/29/2000 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
1/5/2001 <50 --- <0.5 <0.5 <0.5 <0.5 <2.0 Sample analyzed by Sparger Technology Inc
1/5/2001 <50 --- <0.5 <0.5 <0.5 <0.5 <5.0 Sample analyzed by Entech Analytical Labs Inc

1/29/2001 <50 --- <0.5 <0.5 <0.5 <0.5 <5.0 Sample was flagged. See analytical report for details 
2/9/2001 <50 89 <0.5 <0.5 <0.5 <0.5 <5.0

MW-16

DW-1020

MW-15 @ 
140'

MW-17
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

2/22/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
2/28/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0

3/6/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <2.0
4/6/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0

5/14/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
6/21/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
7/13/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
8/22/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
9/18/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
10/8/2001 <50 160 <0.5 <0.5 <0.5 <0.5 <5

11/20/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5
12/19/2001 <50 <50 <0.5 <0.5 <0.5 <0.5 <5

1/15/2002 <50 <250 <1 <1 <1 <1 <1
2/14/2002 <50 <50 <0.50 <0.50 <0.50 <0.50 <2.0
3/20/2002 <50 <50 <1 <1 <1 <1 <1
4/11/2002 <50 <50 <0.5 <0.5 <0.5 <0.5 <5
5/15/2002 <50 <50 <0.5 <0.5 <0.5 <0.5 <5
6/20/2002 <50 <50 <1 <1 <1 <1 <1
7/10/2002 <50 <50 <0.5 <0.5 <0.5 <1 <5

8/8/2002 <50 <50 <0.5 <0.5 <0.5 <1 <5
9/20/2002 <50 <50 <0.5 <0.5 <0.5 <1 <5

12/31/2002 <50 <50 <0.5 <0.5 <0.5 <1 <1
3/25/2003 <250 <125 <1 <1 <1 <1 <1

7/1/2003 <50 <50 <1 <1 <1 <1 <1
10/2/2003 <50 <50 <1 <1 <1 <1 <1
12/9/2003 <50 <50 <1 <1 <1 <1 <1

3/2/2004 <50 77 <1 <1 <1 <1 <1
6/8/2004 <25 <50 <0.5 <0.5 <0.5 <1 <1

9/14/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5
12/28/2004 <50 <50 <0.5 <0.5 <0.5 <1.5 <0.5

3/29/2005 <100 <50 <0.5 <0.5 <0.5 <1.5 <0.5
6/27/2005 <100 <50 0.6 0.9 <0.5 <1.5 <0.5
7/25/2005 <100 --- <0.5 <0.5 <0.5 <1.5 <0.5
9/27/2005 <100 <50 <0.5 <0.5 <0.5 <1.5 <0.5

12/14/2005 <100 <50 <0.5 <0.5 <0.5 <1.5 <0.5

DW-1020
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Table 2.  Analytical Results for Ground Water - 1100 Bennett Valley Road, Santa Rosa, California

TPH-G TPH-D Benzene Toluene Ethyl benzene Xylenes MTBE Notes
<------------------------------------------------------ ppb ------------------------------------------------------->

Well ID Sample Date

ExplanationTPH(G) = Total Petroleum Hydrocarbons as Gasoline
TPH(D) = Total Petroleum Hydrocarbons as Diesel.
MTBE = Methyl tert butyl ether
ppb = parts per billion
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

9/18/1998 ND 5,900 ND ND ND
1/4/1999 ND 7,800 ND ND ND

3/10/1999 ND 3,600 ND ND ND
6/30/1999 ND 3,000 ND ND ND
10/1/1999 --- --- --- --- ---

1/5/2000 ND 6,000 ND ND ND
3/29/2000 ND 9,000 ND ND ND
7/11/2000 ND 5,100 ND ND ND
9/29/2000 ND 3,900 ND ND ND
12/7/2000 ND 1,300 ND ND ND

3/6/2001 620 860 ND ND ND
6/21/2001 ND 340 ND ND ND
9/18/2001 ND 730 ND ND ND

12/19/2001 ND 1,500 ND ND ND
3/20/2002 ND 200 ND ND 1
6/20/2002 ND 87 ND ND ND
9/20/2002 220 720 ND ND ND

12/31/2002 40 77 ND ND ND
3/25/2003 <200 3 <1 <1 <1

7/1/2003 <200 10 <1 <1 <1
10/2/2003 <200 2 <1 <1 <1
12/9/2003 8 47 <1 <1 <1

3/2/2004 10 49 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 44 37 <0.5 <0.5 <0.5
12/28/2004 460 1,300 <1 <1 13

3/29/2005 51 180 <0.5 <0.5 1.8
6/27/2005 59 130 <0.5 <0.5 0.7
9/27/2005 380 210 <0.5 <0.5 1.6

12/14/2005 360 130 <0.5 <0.5 0.9

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

MW-4
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

9/18/1998 ND 15,000 ND ND ND
1/4/1999 ND 8,400 ND ND ND

3/10/1999 ND 6,800 ND ND ND
6/30/1999 ND 4,900 ND ND ND
10/1/1999 --- --- --- --- ---

1/5/2000 ND 8,000 ND ND ND
3/29/2000 ND 6,500 ND ND ND
7/11/2000 ND 6,500 ND ND ND
9/29/2000 ND 7,700 ND ND ND
12/7/2000 ND 6,500 ND ND ND

3/6/2001 1,200 2,300 ND ND ND
6/21/2001 ND 6,200 ND ND ND
9/18/2001 ND 3,600 ND ND ND

12/19/2001 1,200 3,300 ND ND ND
3/20/2002 ND 2,200 ND ND ND
6/20/2002 ND 3,200 ND ND ND
9/20/2002 1,000 3,000 ND ND ND

12/31/2002 2,200 2,400 ND ND ND
3/25/2003 1,400 1,600 <1 <1 18

7/1/2003 1,800 2,200 <1 <1 20
10/2/2003 910 2,500 <1 <1 23
12/9/2003 780 1,600 <1 <1 15

3/2/2004 600 1,000 <1 <1 11
6/8/2004 <500 1,300 <500 <500 <500

9/14/2004 1,100 1,100 <0.5 0.61 12
12/28/2004 900 660 <25 <25 <25

3/29/2005 590 720 <0.5 <0.5 11
6/27/2005 980 620 <0.5 <0.5 12
9/27/2005 810 540 <0.5 <0.5 10

12/14/2005 710 490 <0.5 <0.5 7.2

MW-5
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

9/18/1998 ND 10 ND ND ND
1/4/1999 ND 180 ND ND ND

3/10/1999 ND 91 ND ND ND
6/30/1999 ND 120 ND ND ND
10/1/1999 ND <250 ND ND ND

1/5/2000 ND 260 ND ND ND
3/29/2000 ND <50 ND ND ND
7/13/2000 ND <13 ND ND ND
9/29/2000 ND 610 ND ND ND

12/7/008 --- --- --- --- ---
3/6/2001 640 120 ND ND ND

6/21/2001 ND <1,250 ND ND ND
9/18/2001 ND <1,000 ND ND ND

12/19/2001 590 790 ND ND ND
3/20/2002 ND 810 ND ND ND
6/20/2002 ND 960 ND ND ND
9/20/2002 1,200 1,500 ND ND ND

12/31/2002 2,200 2,300 ND ND ND
3/25/2003 1,200 1,000 <1 <1 7

7/1/2003 1,100 1,400 <1 <1 9
10/2/2003 670 1,900 <1 <1 11
12/9/2003 130 280 <1 <1 2

3/2/2004 28 47 <1 <1 1
6/8/2004 <10 <10 <10 <10 <10

9/14/2004 <5 1 <0.5 <0.5 <0.5
12/28/2004 --- --- --- --- ---

3/29/2005 59 29 <0.5 <0.5 <0.5
6/27/2005 110 28 <0.5 <0.5 <0.5
9/27/2005 12 3.1 <0.5 <0.5 <0.5

12/14/2005 31 170 <0.5 <0.5 0.8

MW-6
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

9/18/1998 ND <1 ND ND ND
1/4/1999 ND 35 ND ND ND

3/10/1999 ND 18 ND ND ND
6/30/1999 ND <125 ND ND ND
10/1/1999 ND <100 ND ND ND

1/5/2000 ND <50 ND ND ND
3/29/2000 ND <50 ND ND ND
7/11/2000 ND 12 ND ND ND
9/29/2000 ND <25 ND ND ND
12/7/2000 ND <25 ND ND ND

3/6/2001 83 <2.0 ND ND 7.5
6/21/2001 ND <500 ND ND ND
9/18/2001 ND <50 ND ND ND

12/19/2001 ND <50 ND ND ND
3/20/2002 ND --- ND ND ND
6/20/2002 ND <20 ND ND ND
9/20/2002 130 7.7 ND ND ND

12/31/2002 130 5 ND ND ND
3/25/2003 <200 41 <1 <1 <1

7/1/2003 <200 49 <1 <1 <1
10/2/2003 <200 31 <1 <1 <1
12/9/2003 27 24 <1 <1 <1

3/2/2004 210 17 <1 <1 <1
6/8/2004 <10 <10 <10 <10 <10

9/14/2004 89 6 <0.5 <0.5 <0.5
12/28/2004 360 3.7 <0.5 <0.5 <0.5

3/29/2005 110 2 <1 <1 <1
6/28/2005 47 1.7 <0.5 <0.5 <0.5
9/27/2005 32 1.4 <0.5 <0.5 <0.5

12/14/2005 91 3.1 <0.5 <0.5 <0.5

MW-7
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

9/18/1998 ND <1 ND ND ND
1/4/1999 ND <5.0 ND ND ND

3/10/1999 ND <5.0 ND ND ND
6/30/1999 ND <5.0 ND ND ND
10/1/1999 ND <5.0 ND ND ND

1/5/2000 ND <2.0 ND ND ND
3/29/2000 ND <0.5 ND ND ND
7/11/2000 ND <0.5 ND ND ND
9/29/2000 ND <0.5 ND ND ND
12/7/2000 ND <0.5 ND ND ND

3/6/2001 ND <2.0 ND ND ND
6/21/2001 ND <5.0 ND ND ND
9/18/2001 ND <5.0 ND ND ND

12/19/2001 ND <5 ND ND ND
3/20/2002 ND <1 ND ND ND
6/20/2002 ND 4 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 ND <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1

7/1/2003 <200 <1 <1 <1 <1
10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1

3/2/2004 <5 1 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5

3/29/2005 <5 1.9 <0.5 <0.5 0.6
6/27/2005 <5 2.8 <0.5 <0.5 0.8
9/27/2005 <5 1.0 <0.5 <0.5 <0.5

12/14/2005 <5 0.7 <0.5 <0.5 <0.5

MW-8
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

7/11/2000 ND <0.5 ND ND ND
9/29/2000 ND <0.5 ND ND ND
12/7/2000 ND <0.5 ND ND ND

3/6/2001 ND <2.0 ND ND ND
6/21/2001 ND <5.0 ND ND ND
9/18/2001 ND <5.0 ND ND ND

12/19/2001 ND <5 ND ND ND
3/20/2002 ND <1 ND ND ND
6/20/2002 ND 5 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 ND <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1

7/1/2003 <200 <1 <1 <1 <1
10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1

3/2/2004 <5 1 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5

3/29/2005 <5 <0.5 <0.5 <0.5 <0.5
6/28/2005 <5 <0.5 <0.5 <0.5 <0.5
9/27/2005 <5 <0.5 <0.5 <0.5 <0.5

12/14/2005 <5 0.7 <0.5 <0.5 <0.5

7/11/2000 ND 8.1 ND ND ND
9/29/2000 ND 12 ND ND ND
12/7/2000 ND 13 ND ND ND

3/6/2001 ND 12 ND ND ND
6/21/2001 ND 34 ND ND ND
9/18/2001 ND 39 ND ND ND

12/19/2001 ND 47 ND ND ND
3/20/2002 ND 26 ND ND ND
6/20/2002 ND 60 ND ND ND
9/20/2002 ND 66 ND ND ND

MW-10

MW-9
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

12/31/2002 16 64 ND ND ND
3/25/2003 <200 63 <1 <1 <1

7/1/2003 <200 71 <1 <1 <1
10/2/2003 <200 110 <1 <1 <1
12/9/2003 <5 96 <1 <1 <1

3/2/2004 <5 83 <1 <1 <1
6/8/2004 <1 54 <1 <1 <1

9/14/2004 11 35 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5

3/29/2005 <5 29 <1 <1 <1
6/28/2005 <5 41 <0.5 <0.5 <0.5
9/27/2005 <5 33 <0.5 <0.5 <0.5

12/14/2005 <5 42 <0.5 <0.5 <0.5

7/11/2000 ND 12 ND ND ND
9/29/2000 ND 33 ND ND ND
12/7/2000 ND <2.5 ND ND ND

3/6/2001 ND <2.0 ND ND ND
6/21/2001 ND <25 ND ND ND
9/18/2001 ND <25 ND ND ND

12/19/2001 ND <5 ND ND ND
3/20/2002 ND <1 ND ND ND
6/20/2002 ND 6 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 ND <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1

7/1/2003 <200 <1 <1 <1 <1
10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1

3/2/2004 <5 1 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5

3/29/2005 <5 <0.5 <0.5 <0.5 <0.5

MW-11

MW-10 
cont.
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

6/28/2005 <5 <0.5 <0.5 <0.5 <0.5
9/27/2005 <5 <0.5 <0.5 <0.5 <0.5

12/14/2005 <5 0.9 <0.5 <0.5 <0.5

7/11/2000 ND 3.3 ND ND ND
9/29/2000 ND 4.7 ND ND ND
12/7/2000 ND --- ND ND ND

3/6/2001 ND --- ND ND ND
6/21/2001 ND <25 ND ND ND
9/18/2001 ND 11 ND ND ND

12/19/2001 ND 22 ND ND ND
3/20/2002 ND 8 ND ND ND
6/20/2002 ND 14 ND ND ND
9/20/2002 ND 36 ND ND ND

12/31/2002 ND --- ND ND ND
3/25/2003 <200 8 <1 <1 <1

7/1/2003 <200 6 <1 <1 <1
10/2/2003 <200 27 <1 <1 <1
12/9/2003 <5 14 <1 <1 <1

3/2/2004 9 7 <1 <1 <1
6/8/2004 <1 1.5 <1 <1 <1

9/14/2004 <5 2 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5

3/29/2005 <5 0.6 <0.5 <0.5 <0.5
6/28/2005 8 0.9 <0.5 <0.5 <0.5
9/27/2005 8.1 1.6 <0.5 <0.5 0.75

12/14/2005 <5 2.3 <0.5 <0.5 <0.5

8/8/2000 ND ND ND ND ND
9/29/2000 ND <5.0 ND ND ND
12/7/2000 ND <2.5 ND ND ND

3/6/2001 ND <2.0 ND ND ND
6/21/2001 ND <25 ND ND ND
9/18/2001 ND <50 ND ND ND

MW-13

MW-12

MW-11 con
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

12/19/2001 21 <5 ND ND ND
3/20/2002 ND <1 ND ND ND
6/20/2002 ND 10 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 21 <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1

7/1/2003 <200 <1 <1 <1 <1
10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1

3/2/2004 6 2 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5

3/29/2005 <5 <0.5 <0.5 <0.5 <0.5
6/28/2005 17 <0.5 <0.5 <0.5 <0.5
9/27/2005 <5 <0.5 <0.5 <0.5 <0.5

12/14/2005 <5 0.8 <0.5 <0.5 <0.5

3/20/2002 ND 6 ND ND ND
6/20/2002 ND 52 ND ND ND
9/20/2002 32 75 ND ND ND

12/31/2002 86 140 ND ND ND
3/25/2003 <200 63 <1 <1 <1

7/1/2003 <200 52 <1 <1 <1
10/2/2003 <200 25 <1 <1 <1
12/9/2003 11 22 <1 <1 <1

3/2/2004 61 7 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 14 <0.5 <0.5 <0.5 <0.5

3/29/2005 25 0.6 <0.5 <0.5 <0.5
6/28/2005 9 0.8 <0.5 <0.5 <0.5
9/27/2005 5.2 <0.5 <0.5 <0.5 <0.5

12/14/2005 7.4 0.7 <0.5 <0.5 <0.5

MW-14

MW-13 
cont.

Page 9 of 12



 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

5/4/2005 2,100 22,000 5 <5 59
5/27/2005 2,600 23,000 0.8 5.5 50
9/27/2005 1,600 23,000 <0.5 6.3 46

12/13/2005 2,700 20,000 0.9 6.3 38

5/4/2005 7 59 <0.5 <0.5 0.6
5/27/2005 <5 33 <0.5 <0.5 <0.5
9/27/2005 2,500 20,000 <0.5 4.6 35

12/13/2005 11 140 <0.5 <0.5 0.6

5/4/2005 <5 7.3 <0.5 <0.5 0.6
5/27/2005 <5 68 <0.5 <0.5 <0.5
9/27/2005 <5 280 <0.5 <0.5 1.1

12/13/2005 8.0 120 <0.5 <0.5 0.8

5/4/2005 2,100 19,000 <5 <5 52
5/27/2005 2,500 20,000 <5 <5 55
9/27/2005 1,500 22,000 <0.5 5.1 51

12/13/2005 5,600 22,000 0.8 5.8 40

5/3/2005 51 120 <0.5 <0.5 0.6
6/27/2005 93 83 <0.5 <0.5 <0.5
9/27/2005 11 41 <0.5 <0.5 <0.5

12/14/2005 <5 27 <0.5 <0.5 <0.5

5/3/2005 <5 32 <0.5 <0.5 <0.5
6/28/2005 <5 35 <0.5 <0.5 <0.5
9/27/2005 <5 4.5 <0.5 <0.5 <0.5

12/14/2005 <5 3.9 <0.5 <0.5 <0.5

MW-15 @ 
30'

MW-15 @ 
60'

MW-15 @ 
83'

MW-15 @ 
140'

MW-16

MW-17

Page 10 of 12



 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

6/30/1999 ND <5.0 ND ND ND
10/1/1999 ND <5.0 ND ND ND

1/5/2000 ND <5.0 ND ND ND
2/8/2000 ND <2.0 ND ND ND

3/28/2000 ND <0.5 ND ND ND
4/21/2000 ND <2.0 ND ND ND
5/26/2000 ND <0.5 ND ND ND
6/26/2000 ND <2.0 ND ND ND
7/21/2000 ND <2.0 ND ND ND
8/29/2000 ND <2.0 ND ND ND
9/29/2000 ND <2.0 ND ND ND
10/3/2000 ND <2.0 ND ND ND
12/7/2000 ND 2 ND ND ND

12/29/2000 ND <2.0 ND ND ND
1/5/2001 ND <2.0 ND ND ND
1/5/2001 ND <5.0 ND ND ND

1/29/2001 ND <5.0 ND ND ND
2/9/2001 ND <5.0 ND ND ND

2/22/2001 ND <2.0 ND ND ND
2/28/2001 ND <5.0 ND ND ND

3/6/2001 ND <2.0 ND ND ND
4/6/2001 ND <5.0 ND ND ND

5/14/2001 ND <5.0 ND ND ND
6/21/2001 ND <5.0 ND ND ND
7/13/2001 ND <5.0 ND ND ND
8/22/2001 ND <5.0 ND ND ND
9/18/2001 ND <5.0 ND ND ND
10/8/2001 ND <5 ND ND ND

11/20/2001 ND <5 ND ND ND
12/19/2001 ND <5 ND ND ND

1/15/2002 ND <1 ND ND ND
2/14/2002 ND <2.0 ND ND ND
3/20/2002 ND <1 ND ND ND
4/11/2002 ND <5 ND ND ND

DW-1020
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 Table 3.  Analytical Results for Ground Water - Oxygenates - Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

t-Butyl alcohol 
(TBA)

Methyl t-butyl 
ether (MTBE)

Diisopropyl ether 
(DIPE)

Ethyl t-butyl ether 
(ETBE)

t-Amyl methyl 
ether (TAME)

<---------------------------------------------------ppb------------------------------------------------------>

NotesSample DateSample ID

5/15/2002 ND <5 ND ND ND
6/20/2002 ND <1 ND ND ND
7/10/2002 ND <5 ND ND ND

8/8/2002 ND <5 ND ND ND
9/20/2002 ND <5 ND ND ND

12/31/2002 ND <1 ND ND ND
3/25/2003 <200 <1 <1 <1 <1

7/1/2003 <200 <1 <1 <1 <1
10/2/2003 <200 <1 <1 <1 <1
12/9/2003 <5 <1 <1 <1 <1

3/2/2004 <5 <1 <1 <1 <1
6/8/2004 <1 <1 <1 <1 <1

9/14/2004 <5 <0.5 <0.5 <0.5 <0.5
12/28/2004 <5 <0.5 <0.5 <0.5 <0.5

3/29/2005 <5 <0.5 <0.5 <0.5 <0.5
6/27/2005 <5 <0.5 <0.5 <0.5 <0.5
7/25/2005 <5 <0.5 <0.5 <0.5 <0.5
9/27/2005 <5 <0.5 <0.5 <0.5 <0.5

12/14/2005 <5 <0.5 <0.5 <0.5 <0.5

Explanation:
ppb = parts per billion

DW-1020 
cont.
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Table 4.  Analytical Results for Influent Samples - 1100 Bennett Valley Road, Santa Rosa, California

TPPH(G) TPH(D) Benzene Toluene
Ethyl 

Benzene Xylenes MTBE

12/8/2003 25,000 800 4,000 1,100 510 1,900 440 TBA detected at 320 ppb.
2/27/2004 31,000 930 5,700 2,200 520 1,600 330
4/28/2004 18,000 <50 2,800 1,600 450 1,800 140 1,600 ppb hydrocarbon detected.  No diesel pattern present.
5/21/2004 12,000 <250 1,900 830 320 1,000 78 2,100 ppb hydrocarbon detected.  No diesel pattern present.

7/22/2004 160,000 <10,000 2,100 3,100 2,500 16,000 <200
TPH(D) value reported is possibly aged gasoline.  116,000 ppb hydrocarbons 
(C8-C18), possible gasoline in the TPH-Diesel range.

7/6/2005 15,000 <50 5,100 460 510 1,400 150 1,400 ppb higher boiling gasoline compounds.  No diesel pattern present.
10/3/2005 19,000 <50 1,300 2,200 600 3,400 <100 2,000 ppb higher boiling gasoline compounds.  No diesel pattern present.
1/11/2006 6,500 <50 1,300 390 160 640 57 570 ppb higher boiling gasoline compounds.  No diesel pattern present.

TPPH(G)= Total Purgeable Petroleum Hydrocarbons as Gasoline
TPH(D)= Total Petroleum Hydrocarbons as Diesel
MTBE= Methyl tertiary-Butyl Ether

Influent
Date comments/lab footnotes <------------------------------parts per billion-----------------------------Sample ID



Table 5.  Ground Water Extraction System Performance Data - Former Redwood Oil Bulk Plant, 2060 Eloise Avenue, South Lake Tahoe, California

Date
totalizer 
reading

flow 
(gallons)

daily flow 
rate

flow 
(GPM)

influent 
concentration 
TPH(G)+ 
TPH(D) µg/L

hydrocarbon 
removal (kg)

cumulative 
hydrocarbon 
removal (kg) notes

3/31/2004 386,510 337,546 31,930 40.79 0.00
5/17/2004 724,056 302,846 6,444 4.5 18,000 20.63 20.63
6/28/2004 1,026,902 196,826 4,686 3.3 12,000 8.94 29.57
10/1/2004 1,223,728 382,847 4,030 2.8 160,000 231.85 261.42

7/6/2005 1,233,652 --- --- --- --- 0.00 261.42 System off for modification.
7/11/2005 1,269,127 35,475 7,095 4.9 15,000 2.01 263.44 System restarted.
7/18/2005 1,283,613 14,486 2,069 1.4 15,000 0.82 264.26
7/20/2005 1,302,929 19,316 9,658 6.7 15,000 1.10 265.36
7/28/2005 1,375,885 72,956 9,120 6.3 15,000 4.14 269.50

8/3/2005 1,430,256 54,371 9,062 6.3 15,000 3.09 272.59
8/15/2005 1,528,525 98,269 8,189 5.7 15,000 5.58 278.17

9/9/2005 1,912,607 384,082 15,363 10.7 15,000 21.81 299.97
9/21/2005 2,081,415 168,808 14,067 9.8 15,000 9.58 309.56
9/28/2005 2,177,587 96,172 13,739 9.5 15,000 5.46 315.02
10/3/2005 2,246,794 69,207 13,841 9.6 19,000 4.98 319.99

10/20/2005 2,360,758 113,964 6,704 4.7 19,000 8.20 328.19
10/27/2005 2,452,479 91,721 13,103 9.1 19,000 6.60 334.79

11/2/2005 2,526,749 74,270 12,378 8.6 19,000 5.34 340.13
11/10/2005 2,625,446 98,697 12,337 8.6 19,000 7.10 347.22
11/21/2005 2,757,922 132,476 12,043 8.4 19,000 9.53 356.75

12/2/2005 2,907,384 149,462 13,587 9.4 19,000 10.75 367.50
12/9/2005 2,909,257 1,873 268 0.2 19,000 0.13 367.63

12/16/2005 2,978,517 69,260 9,894 6.9 19,000 4.98 372.62 System turned off.
12/19/2005 2,979,572 1,055 352 0.2 19,000 0.08 372.69 System on for flow rate testing.  Off on departure.
12/22/2005 2,979,572 0 0 0.0 19,000 0.00 372.69 System restarted.
12/28/2005 3,076,041 96,469 16,078 11.2 19,000 6.94 379.63 System turned off per Sonoma County Sewer District.

1/5/2006 3,076,041 0 0 0.0 19,000 0.00 379.63 System restarted.
1/11/2006 3,182,058 106,017 17,670 12.3 6,500 2.61 382.24
1/18/2006 3,293,183 111,125 15,875 11.0 6,500 2.73 384.97

Formula:  kg= (G x 3.785L/G x µg/L) / 1,000,000,000 where: kg= kilograms
G= flow in gallons
L= liters
µg= micrograms
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Graph 1.  Ground Water Extraction System Performance Data - Former Redwood Oil Bulk Plant, 2060 Eloise Avenue, South Lake Tahoe, California

Cumulative Hydrocarbon Removal - GWE System
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APPENDIX D

WATER SAMPLING DATA SHEETS







































































APPENDIX E

ECM STANDARD OPERATING PROCEDURE



ECM STANDARD OPERATING PROCEDURE

GROUND WATER SAMPLING

The following describes sampling procedures used by ECM field personnel to collect and handle

ground water samples.  Before samples are collected, careful consideration is given to the type of

analysis to be performed so that precautions are taken to prevent loss of volatile components or

contamination of the sample, and to preserve the sample for subsequent analysis.  Wells will be

sampled no less than 24 hours after well development.  Collection methods specific to ground

water sampling are presented below.

Prior to sampling, each well is purged of a minimum of three well casing volumes of water using

a steam-cleaned PVC bailer, or a pre-cleaned pump.  Temperature, pH and electrical conductivity

are measured at least three times during purging.  Purging is continued until these parameters

have stabilized (i.e., changes in temperature, pH or conductivity do not exceed 10%).

Ground water samples are collected from the wells/borings with steam-cleaned or disposable

Teflon bailers.  The water samples are decanted into the appropriate container for the analysis to

be performed.  Pre-preserved sample containers may be used or the analytic laboratory may add

preservative to the sample upon arrival.  Duplicate samples are collected from each well as a

back-up sample and/or to provide quality control.  The samples are labeled to include the project

number, sample ID, date, preservative, and the field person's initials.  The samples are placed in

polyethylene bags and in an ice chest (maintained at 4/C with blue ice or ice) for transport under

chain-of-custody to the laboratory.

The chain-of-custody form includes the project number, analysis requested, sample ID, date

analysis and the ECM field person's name.  The form is signed and dated (with the transfer time)

by each person who yields or receives the samples beginning with the field personnel and ending

with the laboratory personnel. 

C1:ECMadmin\GWsamp.SOP
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